Dried flowers and buds of Sophora japonica (Huaihua) are used in China, Japan and Korea for treating haematemesis and bleeding haemorrhoids. This study compared the clinical safety and efficacy of a Sophora flower formula with a placebo for the conservative treatment of symptomatic haemorrhoids. The study was a prospective, double-blind, randomized placebo-controlled trial. The clinical effective rate, symptom score and the incidence of important clinical events were used as observation indices to evaluate the effect of the Sophora flower formula. The results showed that after 7 days of treatment, improvement was observed in 87.0% of the patients' major symptoms in the Sophora flower formula group compared with 81.8% of those in the placebo group. After 14 days, 78.2% patients in the Sophora flower formula group were asymptomatic, whereas 40.9% of those in the placebo group exhibited residual symptoms. However, the difference between both groups was not statistically significant. As the bowel habits of the patients improved and as the patients took sitz baths, their symptoms improved drastically, regardless of the use of the Sophora flower formula. These findings indicate that the traditional Chinese Sophora flower formula is clinically safe; however, its effects on haemorrhoids need to be studied in a larger sample size and with different dosages. The present study results may be a potential clinical reference for physicians prescribing medications for patients with symptomatic haemorrhoids.
Introduction
Haemorrhoids are a common condition and are defined as vascular structures that extend from the subcutaneous arteriovenous vascular plexus (Lao et al., 2005; Loder et al., 1994; Thulesius and Gjores, 1973) in the anal region to the smooth muscle of the anal sphincter through the conjoined longitudinal muscle (Hansen, 1976; Thomson, 1975) . They generate 15%-20% anal resting pressure and contribute to the complete closure of the anus (Lestar et al., 1989) . Several studies have revealed that patients with haemorrhoids tend to have a high anal resting pressure (Loder et al., 1994; Read et al., 1982; Sun et al., 1990) . Symptoms of haemorrhoids include pain, haemorrhage and prolapse and itchiness of the anus (Loder et al., 1994) , which are usually caused by swollen haemorrhoidal tissues or a swollen vascular plexus, both of which are susceptible to injury.
Many studies have discussed the surgical treatment of haemorrhoids but very few have focussed on less invasive and safer medical treatments such as increasing dietary fibre intake, preventing constipation and taking sitz baths (Lorenzo-Rivero, 2009). Evidence from clinical trials indicates that diets containing fibres such as psyllium can soften the stool and reduce pain and haemorrhaging. However, the efficacy of such treatments remains to be proven because diarrhoea can occasionally induce the onset of haemorrhoids (Broader et al., 1974; Perez-Miranda et al., 1996; Webster et al., 1978) . Therefore, there is scope for improvement in the field of medical treatment of haemorrhoids (Tchacondo et al., 2011) .
Dried flowers and buds of Sophora japonica (Huaihua) are used in China, Japan and Korea for treating haematemesis and bleeding haemorrhoids. The traditional Chinese Sophora flower formula comprises 4 kinds of herbs-Sophorae flos, Cacumen platycladi, Schizonepeta tenuifolia and Citrus aurantium. These herbs can be used for treating haemorrhoids (Chen and Hsieh, 2010; Ishida et al., 1989) and colitis (Tong et al., 2010; Zhao et al., 2011 (Fang et al., 2009; Huang et al., 2010) . Therefore, the combination of these herbs in the Sophora flower formula has a remarkable effect on haemorrhoids. However, no standardized research on the application of this formula in haemorrhoid treatment has been conducted. Therefore, the present study adopted a double-blind, randomized placebo-controlled approach to assess the clinical efficacy and safety of the Sophora flower formula for treating symptomatic haemorrhoids compared with the conventional conservative treatment. The results of this clinical trial may be a potential reference material for physicians treating patients with symptomatic haemorrhoids.
Methods

Patients
The study was conducted from February to May 2008 at the outpatient unit of the Department of Colorectal Surgery at Taichung Veterans General Hospital, Taichung, Taiwan. The trial protocol (No. C07072) was reviewed and approved by the institutional review board (IRB). A total of 48 patients with symptomatic haemorrhoids were included in the study; a written informed consent was obtained from the patients. A double-blind, randomized placebo-controlled design was adopted to investigate the clinical efficacy and safety of the conservative medical treatment of symptomatic haemorrhoids with and without the use of the Sophora flower formula. All patients were above 18 years of age, were diagnosed with haemorrhoids and had received and complied with the conservative medical treatment. The exclusion criteria were as follows: 4 th -degree haemorrhoids; pregnancy; apparent coagulation abnormalities or kidney impairment accompanied with colorectal diseases such as cancer, Crohn's disease, ulcerative colitis, anal fistula, anal fissure, proctitis or perineal skin inflammation; previous pelvic electrotherapy or non-conservative treatment within the previous 6 months (rubber band ligation, infrared therapy and freeze therapy); medication use for less than half the treatment duration.
The patients in both groups underwent an information-based health education session regarding diet and lifestyle. Those with irregular bowel habits were treated with Sophora flower formula or placebo and both groups were instructed to take a 10-min sitz bath 4 times a day (recommended times were after waking, at 1:00 pm, 7:00 pm and before sleeping).
Sample Size Determination
We estimated the sample size required to detect a 20% difference in the improvement of the major symptom using data from a previous systematic review and meta-analysis study. (Chen and You, 2010) . We calculated that we would require a sample size of 22 patients in each group to achieve 80% power at  = 0.05. Anticipating a drop-out rate of 10%, we accordingly adjusted the sample size to 24 patients for each group.
Medication
The Sophora flower formula (concentrated scientific Chinese herbal medicine) comprises a combination of S. flos, C. platycladi, S. tenuifolia Briq. and C. aurantium L. in the ratio 1:1:1:1. All the water soluble herbal ingredients were used in equal amounts, were ground into a fine powder and vacuum dried. The Sophora flower formula and placebo capsules were similar in appearance and were manufactured by Sun Ten Pharmaceutical Co. Ltd., Taichung, Taiwan, approved by Taiwan government's Department of Health. The Sophora flower formula was qualified by fingerprint analysis using high-performance liquid chromatography (Figure 1) . The pharmaceutical company analysed the standard component markers to determine whether each Sophora flower formula had the same components for quality control (data not shown). A 2-g dose of the Sophora flower formula or placebo was administered 3 times a day (in the morning, at noon and in the evening) for 2 weeks.
The capsules were enclosed within a sealed packages that indicated the name of the pharmaceutical company, clinical trial number, principal investigator's name, patient number, drug quantity, instructions for use, expiry date, batch number and storage conditions; they were labelled 'for clinical trial use only'. The shelf-life of the test drugs was printed on the packages to ensure that they were taken within the effective period. The test drug was stored in a sealed container and placed in a dry, cool location at a temperature between 15C and 30C. Patients were randomly assigned to 2 test groups by permuted-block randomization using a computer program. On assignment, 1 capsule was removed from each drug bottle for follow-up purposes.
Assessments
All participants and researchers, including the investigator, were blinded to the study randomization procedure. A well-trained investigator evaluated the haemorrhoids and performed the anoscopy in both patient groups. The primary outcome was measured as the improvement in signs and symptoms of the syndrome, such as bleeding scores, swelling and itching. Secondary outcome were measured as the rate of and time to recurrence. The incidence of haemorrhage, pain, itchiness and a swelling sensation was recorded before, during and after the treatment. The assessment time points were post-treatment days 7, 14, 28 and 56. The assignment scores were as follows: 2 for major symptoms and 3 for other symptoms; 2 for worsened symptoms; 1 for persistent and unchanged symptoms; 0 for improved, mild residual symptoms or no symptoms. All symptoms were recorded and assessed by the same investigator. The patients underwent an anoscopy on their 1 st visit and their return visit after completion of the treatment program; all findings were recorded. If symptom(s) persisted for more than 14 days, the patient received an alternative treatment. If anoscopy revealed inflammation in the anal canal, the treatment was considered to have failed and the symptoms to have persisted. The assessment of adverse clinical events included the following: (1) monitoring vital signs and clinical indicators for major changes (2) analysing changes in laboratory data and (3) recording symptomatic adverse reactions including gastrointestinal symptoms such as upper abdominal pain and a burning sensation in the stomach; psychological symptoms such as headache, lethargy and tinnitus; circulatory symptoms such as palpitations; respiratory symptoms such as asthma; urinary symptoms such as oliguria and haematuria and skin rash and oedema. All adverse events were recorded in detail. The principal investigator informed the IRB within 24 hours of any serious adverse events that could cause death or a life-threatening or permanent injury, warranted admission or extended hospitalization, were capable of inducing congenital malformations and other types of malignancy, or were caused by overdose. In the case of non-serious adverse events not listed above, the principal investigator filled an Adverse Event Form and reported the event to the IRB as an isolated case.
Patient Withdrawal
The patients were free to withdraw from the trial at any time. Withdrawal did not affect the doctor-patient relationship or jeopardize any medical rights of the patient. The patient could request for necessary follow-up examinations mandatory for the part of the trial that he/she participated in, even after withdrawal from the trial.
Trial Procedure
At the time of enrolment, the eligible patients underwent a complete basic examination and symptom assessment, attended an information-based health education session and signed the informed consent form. They returned any remaining medication and were re-assessed on post-treatment day 28. A telephone interview was conducted on post-treatment days 7, 14 and 56. All the interviews were conducted and recorded by the same researcher. A flow chart of the trial procedure is shown in Figure 2 .
Statistical Analyses
Continuous variables were used for descriptive statistical data such as the average and standard deviation. Categorical variables were used for data such as frequency and the corresponding ratio. All statistical tests were 2-sided, with the significance level set at 0.05. The major population for the analysis of efficacy was the intent-to-treat population. Patient demographics and baseline values of continuous variables such as age and weight were compared between the patients in the Sophora flower formula and those in the placebo groups using the Student's t-test. Categorical variables such as gender were compared using the Chi-square test.
Results
Comparison of General Efficacy
A total of 45 patients with symptomatic haemorrhoids completed the clinical trial, 40 of these patients experienced the major symptom of anal haemorrhage. Other accompanying symptoms included anal pain (22 patients), itchiness (9 patients) and a swelling sensation (19 patients). The patients were randomly assigned to the Sophora flower formula group or placebo group by the Chinese and Western Clinical Trial Centre at our institution. The characteristics of the patients in both groups are listed in Table 1 . The average age of patients in the treatment group was 37.3  12.7 years. The group included 18 males and 5 females and their average disease duration was 39.5  45.1 months. The major symptom of haemorrhage was reported by 22 patients, whereas pain, itchiness and a swelling sensation were reported by 13, 6 and 10 patients, respectively. Irregular bowel habits were reported by 12 patients. The average age of the patients in the placebo group was 39.5  13.9 years. The group included 15 males and 7 females and their average disease duration was 33.5  44.5 months. The major symptom of haemorrhage was reported by 18 patients, whereas pain, itchiness and a swelling sensation were reported by 9, 3 and 9 patients, respectively. Irregular bowel habits were reported by 12 patients. Haemorrhoid symptoms were comparable in both groups because both were characterized by haemorrhaging. The major symptoms analysed in the comparison of both groups are shown in Table 2 . The baseline value was set at score #2. After 7 days of treatment, the symptoms in 60.9% patients were alleviated and those in 26.1% patients improved in the Sophora flower formula group. In the placebo group, the symptoms in 54.5% patients disappeared and those in 18.2% persisted without any improvement. After 14 days, 78.2% patients in the Sophora flower formula group were asymptomatic, whereas 40.9% patients in the placebo group still exhibited residual symptoms. On day 28, symptom deterioration was observed in 9.1% patients in the placebo group. On day 56, 13.0% patients in the Sophora flower formula group suffered from a relapse of haemorrhoids. On an average, the major symptom disappeared after 3.1 days in the Sophora flower formula group and after 4.5 days in the placebo group.
Analysis and comparison of the total symptom scores revealed that the patients in the Sophora flower formula group had a tendency towards a lower rate of relapse than those in the placebo group and also showed an improvement in anal haemorrhage. However, there was no statistically significant difference between both groups.
Adverse Reactions
No significant abnormal changes were observed in biochemical tests such as routine blood and urine, kidney function and coagulation function tests performed before and after the treatment in both groups. One patient in the placebo group experienced mild kidney function impairment [creatinine, 1.7 mg/dl (normal range, 0.7-1.4 mg/dl)]. In addition, 1 patient in each group reported non-specific side effects including fatigue and dizziness 10 minutes after taking the medication; however, both these side effects disappeared rapidly. None of the patients experienced any significant change in blood pressure or heart rate. Diode array detector set at absorbance UV 203 nm.
Patient Withdrawal
A total of 3 patients withdrew from the trial. Two patients withdrew for unknown reasons during week 1 of the trial. One patient suffered from systemic allergic reactions including systemic urticaria, shortness of breath and dyspnoea on day 9 of the treatment. Upon emergency notification, IRB and the Chinese and Western Clinical Trial Centre at our institution disclosed that the patient was assigned to the placebo group. The patient was admitted to the Dermatology Ward and was discharged after 3 days when her condition stabilized. The diagnosis was non-specific urticaria induced by the seasonal environment. Since intermittent anal haemorrhaging persisted, the patient returned to the clinic at week 4, and a rubber-band ligation surgery was indicated. This patient was excluded from the analysis because her randomization information was disclosed.
Discussion
Our results demonstrate that the traditional Chinese Sophora flower formula is clinically safe. However, the study failed to reveal any distinctive effect on symptoms such as pain, itchiness and swelling sensation. As the bowel habits of the patients improved and they took sitz baths, their symptoms improved drastically, regardless of the use of the Sophora flower formula. The effects of the Sophora flower formula on haemorrhoids should be further explored in a larger study population and with different dosages. The present study results could be a potential clinical reference for physicians treating patients with symptomatic haemorrhoids.
Haemorrhoids are common disorder, which do not have a definitive aetiology. The consensus is that the aetiology of haemorrhoids is multi-factorial and can be analysed from the point of view of the complex anal structure and function (Gan et al., 2010; Joshi and Neugebauer, 2010) : The anus is the excretory outlet for faeces which are composed mainly of bacteria. It frequently sustains injuries such as rupture by hardened stool or abrasion by sanitary tissues. Therefore, a strong immune system is required to prevent bacterial invasion. Because immunity is supported by blood circulation, local unsanitary conditions or small lesions contribute to the worsening of the haemorrhoid condition. Therefore, a sitz bath ensures local cleanliness and decreases the local inflammatory response and vascular swelling, which ultimately produces a therapeutic effect. (Gervaz et al., 1995; Sobhani et al., 2002) . S Furthermore, haemorrhoids exert major anal resting pressure causing the http://dx.doi.org/10.4314/ajtcam.v10i2.21 closure of the anus. Therefore, constipation and increased abdominal pressure tend to worsen the haemorrhoids, causing their enlargement. In other words, enhancing the body's immune system can help reduce the excessive congestion of local haemorrhoids, thus facilitating an early recovery (Anderson et al., 2009; Holzheimer, 2004) .
Traditional Chinese medicines such as the Sophora flower formula can improve the physical state and immune system of the patient. The Sophora flower formula can therefore exert a certain therapeutic effect on haemorrhoids (Chen and Hsieh, 2010) . However, limited clinical research has been conducted on the therapeutic effect of this formula. Therefore, the present study was designed to verify the therapeutic effect of the Sophora flower formula on haemorrhoids using a scientific approach. The patients randomized to the Sophora flower formula and the placebo groups were young and did not suffer from severe structural changes typically observed in 3 rd -or 4 th -degree haemorrhoids. Enlarged and prolapsed tissues are prone to injury during excretion of hardened stool, both of which may lead to swelling and bleeding of the tissues and even result in the formation of thrombotic haemorrhoids. The clinical consensus is that patients with such injuries should be treated with a more aggressive approach such as surgery, rubber band ligation or injection of stool softeners to reduce hyperplasia or restore the prolapsed tissues due to local responses (Altomare et al., 2006) .
The study population included a higher number of male patients than female patients; most males were characterized by the acute onset of haemorrhoids. Males have well-developed perineal pelvic muscles and those with greater anal strip muscle tone show distinct symptoms even with mild swelling of haemorrhoidal tissues. Improvement was especially evident for the symptom of haemorrhage and no remarkable side effects were observed. The mechanism may be related to the regulation of cytokines in the systemic and haemorrhoidal region, which increases the permeability of the blood vessels and improves the coagulation mechanism and lymphatic blood pressure (Haas et al., 1984; Szlavy et al., 1990) . Current medical treatments for haemorrhoids in the literature include an oral micronized purified flavonoid fraction (Buckshee et al., 1997; Cospite, 1994; Ho et al., 1995; Mentes et al., 2001; Meyer, 1994; Misra and Parshad, 2000) and dobesilate (Haas et al., 1984; Szlavy et al., 1990) .
Haemorrhoids are a benign and self-limiting condition, and clinically, the symptoms usually disappear rapidly and show few relapses. Treatments with the least number of side effects are the best option. Oral medications combined with local treatments and modifications in daily diet are the most accepted options (La Torre and Nicolai, 2004) . The conservative treatment of haemorrhoidal haemorrhaging recommended by current evidence-based medicine is an increase in the intake of fibre to prevent constipation (Misra and Imlitemsu, 2005) and sitz baths to ease anal discomfort and itchiness (Alonso- Coello et al., 2005) . With regard to oral medications, we propose an alternative to Daflon and dobesilate. Preliminary evidence confirmed that the Sophora flower formula can help alleviate symptoms and reduce the relapse tendency when used for treating symptomatic haemorrhoids. Such evidence was supported by a double-blind, randomized placebo-controlled pilot study that comprised both subjective patient perception and objective anoscopy.
Some limitations of this study should be noted. First, the sample size was small and the experimental design was too simple without further analysis, which affects the reliability of this study. Second, only a short treatment period for symptomatic haemorrhoids was investigated. Further studies are required to verify the efficacy and safety of the formula for symptom management on a larger scale, for a longer duration, with different dosages and after surgery in different races.
Conclusion
The traditional Chinese herbal Sophora flower formula is clinically safe. However, as the bowel habits of the patients improved and they took sitz baths, their symptoms improved drastically regardless of the use of the Sophora flower formula. Therefore, the study failed to demonstrate a distinctive effect of this formula on symptoms such as pain, itchiness and swelling sensation. However, study results could serve as a potential clinical reference for physicians treating patients with symptomatic haemorrhoids.
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